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Outcomes Frontline Therapy DLBCL: 5-year 
Analysis GOYA trial

Fig. 2 Kaplan–Meier estimates of PFS by treatment group and OS by treatment group. a Investigator-assessed PFS (primary endpoint) by
treatment (ITT population), in which no significant difference was found for G-CHOP compared with R-CHOP. b OS by treatment (ITT population),
which showed no significant difference in survival between treatment groups. *Stratified by planned number of CHOP cycles and IPI score. CI,
confidence interval; G-CHOP, obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; ITT, intent-to-treat; HR, hazard ratio;
PFS, progression-free survival; OS, overall survival; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone

Fig. 3 Forest plot of unstratified HRs for investigator-assessed PFS by treatment group and patient subgroup. CHOP, cyclophosphamide,
doxorubicin, vincristine, and prednisone; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; G-CHOP,
obinutuzumab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; HR, hazard ratio; IPI, International Prognostic Index; KM, Kaplan–
Meier; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone
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5-y PFS 63.2%
5-y PFS 62.6%



Autologous HCT as Standard Care for R/R DLBCL

Philip et al., NEJM 1995



Autologous HCT is still beneficial in chemosensitive 
disease despite timing of relapse: CIBMTR Analysis

respect to patient sex, race, Karnofsky performance score, number
of prior therapy lines, bone marrow or extranodal involvement at
diagnosis, residual disease bulk at HCT, and type of auto-HCT
conditioning received.Median age of patients in the no-ECF cohort
was significantly higher compared with patients in the ECF cohort
(63 vs 57 years; P, .001). Significantly more patients with ECF had
advanced-stage disease at diagnosis (74.2% vs 53.7%; P5 .003). As
expected, median time from diagnosis to auto-HCT was shorter in
the ECF cohort (11 vs 35 months; P, .001). The median follow-up
of survivors was 69 months (range, 5-123) and 53 months (range,
10-149) in the no early chemoimmunotherapy and the early
chemoimmunotherapy groups, respectively.

NRM and relapse/progression
The adjusted 1-year cumulative incidence of NRM in the no-ECF and
ECF cohorts was 3% (95% CI, 0.6-9.5%) vs 6.6% (95%CI, 3.6-10.8%),
respectively (P5 .21; Figure 2A; Table 2). On MVA, the risk of NRM
was not significantly different between the no-ECF and ECF cohorts
(HR, 1.01; 95% CI, 0.68-1.50; P 5 .96; Table 3).

The adjusted 5-year cumulative incidence of relapse/progression
was 57% (95% CI, 2.5-69.1%) in the no-ECF cohort and 48.2%
(95% CI, 40.3-55.7%) in the ECF cohort (P 5 .27; Figure 2B;
Table 2). The risk of relapse/progression was not significantly
different between those cohorts (HR, 1.24; 95% CI, 0.49-3.15;
P 5 .64; Table 3).

PFS and OS
The adjusted 5-year PFS was 41.2% (95%CI, 29-53.5%) in the no-
ECF cohort compared with 40.5% (95% CI, 33.1-48%) in the ECF
group (P5 .93; Figure 2C; Table 2). OnMVA for patient, ECFwas
not associated with a significantly inferior PFS (HR, 1.26; 95% CI,
0.87-1.83; P 5 .22; Table 3).

The adjusted 5-year OS was 62.9% (95% CI, 51.3-74.6%) in the
no-ECF cohort compared with 51% (95% CI, 43.6-58.5%) in the
ECF group (P5 .09; Figure 2D; Table 2). OnMVA, after adjusting
for patient, ECF was associated with a significantly higher
mortality risk (HR, 1.61; 95% CI, 1.05-2.46; P 5 .03; Table 3).

Subgroup analysis of patients with ‡2 lines
of chemotherapy
Because 35 patients with PET1 PR in our primary analysis re-
ceived only 1 line of therapy before auto-HCT, we performed a
subset analysis limiting the study population to patients who had
received $2 lines of therapy before auto-HCT (Table 4). In this
adjusted subset analysis, similar to the overall study findings,
there was no difference in 1-year NRM or 5-year cumulative
incidence rates of relapse/progression among ECF patients
(n 5 150) and no-ECF patients (n 5 64). Although 1-year PFS
favored no-ECF patients (67% vs 50%; P 5 .01), there was no
difference in 5-year PFS. Additionally, although there was an OS
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Figure 2. Autologous transplant outcomes in DLBCL patients in a PET1 PR prior to transplant. (A) NRM. (B) Progression/relapse. (C) PFS. (D) OS.
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Table 4
Univariate Outcomes for Patients with Primary Refractory DLBCL undergoing Autologous HCT Based on Complete Response or Partial Response to Salvage Therapy

CR (n = 60) PR (n = 109)

Outcomes No. Probability (95% CI), % N Probability (95% CI), % P Value

Neutrophil engraftment 59 106 .690

28 days 98.3 (90.5-100) 98.1 (94.1-99.9) .946

Platelet recovery 58 106 .371

100 days 98.3 (90.4-100) 96.2 (91.4-99.1) .516

NRM 60 109 .038

1 year 6.7 (1.8-14.5) 6.4 (2.6-11.8) .943

2 years 8.5 (2.7-17.0) 6.4 (2.6-11.8) .639

3 years 10.5 (3.9-19.8) 7.5 (3.2-13.2) .534

4 years 17.1 (8.0-28.8) 7.5 (3.2-13.2) .103

Progression/relapse 60 109 .357

1 year 30.0 (19.1-42.3) 46.9 (37.5-56.3) .029

2 years 37.1 (25.2-49.8) 48.8 (39.4-58.2) .143

3 years 37.1 (25.2-49.8) 48.8 (39.4-58.2) .143

4 years 43.6 (30.7-56.9) 50.0 (40.5-59.5) .439

Progression-free survival 60 109 .942

1 year 63.2 (50.7-74.9) 46.7 (37.5-56.1) .035

2 years 54.5 (41.7-66.9) 44.8 (35.6-54.2) .231

3 years 52.4 (39.7-65.1) 43.8 (34.6-53.2) .285

4 years 39.3 (26.5-52.8) 42.5 (33.3-52.0) .699

Overall survival 60 109 .697

1 year 71.5 (59.4-82.1) 60.3 (50.9-69.2) .136

2 years 62.7 (50.1-74.6) 54.5 (45.1-63.8) .299

3 years 58.9 (46.1-71.2) 49.3 (39.8-58.8) .235

4 years 50.4 (37.2-63.6) 49.3 (39.8-58.8) .896

Figure 3. Transplant outcomes in patients with CR and PR after salvage therapy. (A) Nonrelapse mortality in CR and PR cohort. (B) Progression/relapse in the CR and
PR cohort. (C) Progression-free survival in the CR and PR cohort. (D) Overall survival in the CR and PR cohort.

S. Bal et al. / Transplantation and Cellular Therapy 27 (2021) 55.e1!55.e7 55.e5

Shah N et al. Blood 2021; Bal S et al;. Trans Cell Ther 2021



• SCHOLAR-1 patient level meta-analysis of refractory Aggressive 
NHL

• ORR of 26%  (CR of 7%, PR of 19%)
• Median OS of 6.6 months

Refractory Diffuse Large B cell 
Lymphoma carries a poor prognosis

Crump M, et al. Blood. 2017; blood-2017-03-769620.

Progressive disease to R-CHOP
Relapse post autologous HCT < 12 months-
Refractory to second or later line (N = 636)



(Fig. 1A). Nearly all patients received R-CHOP as first-line
treatment, with 71% continuing to intensive second-line regi-
mens, of whom only 29% underwent autoSCT.
After excluding 28 patients who received CAR T-cell therapy,

our analytical cohort comprised 197 patients (median age, 62

years; 63% male; 69% Ann Arbor stage III–IV), primarily with DLBCL
(87%), followed by tFL (10%) and PMBCL (4%). Patient character-
istics are shown in Table 1. Forty-nine percent had primary
refractory disease, 37% was refractory to ≥second-line treatment
and 14% relapsed ≤12 months post-autoSCT.

A
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N=225 N=225 N=146 N=43 N=11 N=1

D E

Abbreviations: R, rituximab; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone. CAR T-cell therapy, 
chimeric antigen receptor T-cell therapy; autoSCT, autologous stem cell transplantation; alloSCT, allogeneic stem cell transplantation.
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Median OS: 3.6 months

Real-Life R/R DLBCL: Population Based 
Analysis-Netherlands



CAR T-Cell Therapy: Underlying Principles

Median manufacturing time: 17-28 days
Patients undergo lymphodepleting (and possibly salvage/bridging) 

therapy

Majors. EHA 2018. Abstr PS1156. Lim. Cell. 2017;168:724. Sadelain. Nat Rev Cancer. 2003;3:35. 
Brentjens. Nat Med. 2003;9:279. Park. ASH 2015. Abstr 682. Axicabtagene ciloleucel PI. Tisagenlecleucel PI.
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US FDA approvals of CAR T therapy

2017 2018 2019 2020 2021

Tisa-cel (CD19)
 (pediatric B-ALL)

Axi-cel (CD19)
(DLBCL)

Tisa-cel (CD19)
 (DLBCL 3rd Line)

Axi-cel (CD19)
(Follicular Lymphoma)

Brexu-cel (CD19)
(Mantle Cell Lymphoma R/R)

Ide-cel (BCMA)
(Myeloma)

Liso-cel (CD19)
(DLBCL)

Brexu-cel (CD19)
(Adult ALL)

Cilta-cel 
(BCMA)

(Myeloma)

2022

Tisa-cel (CD19)
 (Follicular Lymphoma)

2nd line DLBCL (axi-cel, 
liso-cel)



CD19-Directed CAR T-Cell Products for LBCL
Axicabtagene Ciloleucel 

(Axi-cel)
Tisagenlecleucel 

(Tisa-cel)
Lisocabtagene Maraleucel

(Liso-cel)

§ CD28 costimulation
§ Second generation

§ 4-1BB 
costimulation

§ Second generation

§ 4-1BB 
costimulation

§ Second generation
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signal 
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van der Stegen. Nat Rev Drug Discov. 2015;14:499.



Median F/U 5 years
Median age: 58 (23 – 76)
Enrolled (treated): 111 (101)
Best ORR: 83%
Best CR: 54%
PFS: 5.9 months
Ongoing CR: 39%

Median F/U 40.3 months
Median age: 56 (22 – 76)
Enrolled (treated): 165 (111)
Best ORR: 52%
Best CR: 40 %
PFS: 2.9 months
Ongoing CR: 37%

Median F/U 24 months
Median age: 63 (18 – 86)
Enrolled (treated): 244 (269)
Best ORR: 73%
Best CR: 53 %
PFS: 6.8 months
Ongoing CR: 45%

Pivotal Anti-CD19 CAR T-Cell Therapy Trials: Long term 
follow-up

ZUMA-1
Axicabtagene Ciloleucel

JULIET
Tisagenlecleucel 

TRANSCEND NHL 001 
Lisocabtagene Maraleucel 
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Figure 1. EFS, PFS, and time to progression. Kaplan-Meier estimates of (A) EFS, (B) PFS, and (C) time to progression by investigator assessment among the 101 patients with
LBCL treated with axi-cel in cohorts 1 and 2 of phase 2.
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In prespecified analyses, the geometric mean in-vivo 
maximal expansion estimates of tisagenlecleucel were 
similar between responders (6070 copies of the tisagen-
lecleucel transgene per µg of DNA; 256·8%; n=44) and 
non-responders (5450 copies of the tisagenlecleucel 
transgene per µg of DNA; 324·4%; n=63). Tisagen-
lecleucel cells underwent in-vivo expansion following 
infusion and showed persistence of the CAR transgene 

for up to 1370 days in responding patients and 1000 days 
in non-responding patients (appendix p 26).

The safety profile of tisagenlecleucel observed in this 
long-term follow-up analysis was largely consistent with 
previous reports.4 No new or unexpected safety signals 
were detected. The most common adverse events of any 
grade were cytokine release syndrome (66 [57%]), 
anaemia (55 [48%]), pyrexia (41 [36%]), decreased white 
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Figure 1: Kaplan–Meier outcome estimates
(A) Duration of response. (B) Progression-free survival. (C) Overall survival. NE=not estimable.
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ZUMA-1: Long term efficacy of Axi-Cel in R/R DLBCL-Overall Survival 
Update At 5 Years (mITT, n = 101): Curative potential

• With ≥ 5 years of follow-up, median OS was 25.8 months, and the KM estimate of the 5-year OS rate was 42.6%
• Since the 4-y cut-off there was 1 dead (month 63) and 1 PD (month 54)

For Reactive Use 
Jacobson et al. ASH Meeting 2021: 1760, Neelapu et al. Blood 2023

Safety
The safety profile of axi-cel after 5 years of follow-up was largely
consistent with prior reports.1,6 CRS occurred in 94 patients (93%),
with grade ≥3 cases in 11 patients (11%).1 Neurologic events
occurred in 65 patients (64%) with grade ≥3 events in 30 patients
(30%). For the management of CRS and/or neurologic events, 43%
of patients received tocilizumab and 26% received corticosteroids.
No new safety signals were reported in patients treated with axi-cel
(n = 101), and no new serious AEs related to axi-cel were reported
after the 2-year analysis. The 2 grade 3 cytopenias (anemia and
neutropenia) reported within the 2-year analysis resolved before
data cutoff for this analysis. Since the 2-year analysis, immuno-
globulin therapy was administered to 3 patients (2 for prophylaxis
and 1 because of grade 2 immunoglobulin G decrease related to
axi-cel). No secondary malignancies related to axi-cel have been
reported thus far on-study (supplemental Table 2).

Among all patients who received treatment, 59 (58%) have died
(Table 3), largely because of progressive disease (n = 45), and

most of the deaths occurred within the first year after infusion
(n = 40). As previously reported, 4 patients on-study died
because of an AE (2 related to axi-cel, 2 with no causal rela-
tionship),6 and no deaths due to AEs were reported after the
2-year analysis data cutoff. Since the 2-year analysis, 1 death
due to myelodysplastic syndrome that was related to prior
therapy and/or lymphodepleting chemotherapy was reported;
this patient was in CR for LBCL.

Biomarker analysis
Among patients who had received treatment who had evalu-
able samples (n = 97), the median peak CAR T-cell level
appeared higher in patients whose response was ongoing at
month 60 after infusion (65.76 cells per μL) than in those who
relapsed (35.27 cells per μL) or did not have a response (12.08
cells per μL; Figure 3). A similar trend was observed with CAR
T-cell area under the curve between days 0 and 28 after infusion
(Figure 3), as well as with peak CAR T-cell levels normalized to
tumor burden. Consistent with previous reports, B-cell aplasia
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Figure 2. OS and disease-specific survival. Kaplan-Meier estimates of (A) OS and (B) disease-specific survival among 101 patients with LBCL treated with axi-cel in cohorts 1
and 2 of phase 2. One patient’s event time for OS was updated from month 42 to month 39 after data cutoff and is not reflected in this figure. DSS, disease specific survival.
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ZUMA-1: OS by event at 12 months and ongoing response 
by CART expansion
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OS update in JULIET (Tisa-Cel) and TRANSCEND (Liso_cel)

Schuster S et al. Lancet Oncol 2021; Abramson et Al. Blood 2023
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In prespecified analyses, the geometric mean in-vivo 
maximal expansion estimates of tisagenlecleucel were 
similar between responders (6070 copies of the tisagen-
lecleucel transgene per µg of DNA; 256·8%; n=44) and 
non-responders (5450 copies of the tisagenlecleucel 
transgene per µg of DNA; 324·4%; n=63). Tisagen-
lecleucel cells underwent in-vivo expansion following 
infusion and showed persistence of the CAR transgene 

for up to 1370 days in responding patients and 1000 days 
in non-responding patients (appendix p 26).

The safety profile of tisagenlecleucel observed in this 
long-term follow-up analysis was largely consistent with 
previous reports.4 No new or unexpected safety signals 
were detected. The most common adverse events of any 
grade were cytokine release syndrome (66 [57%]), 
anaemia (55 [48%]), pyrexia (41 [36%]), decreased white 
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Figure 1: Kaplan–Meier outcome estimates
(A) Duration of response. (B) Progression-free survival. (C) Overall survival. NE=not estimable.

0

20

40

60

80

100

Pr
ob

ab
ili

ty
 o

f 
co

nt
in

ue
d 

re
sp

on
se

, 
%

0 303 6 9 12 15 18 21 24 27

136 0106 94 86 78 77 68 64 8 1

51 5 3 3 3 3 3 3 0

187 0111 97 89 81 80 71 67 8 1

Months

CR

PR

CR/PR

Median (95% CI), 1.9 months (1.2—2.3)

PR

CR/PR

CR

Median (95% CI), 26.1 months (23.1—NR)

Median (95% CI), 23.1 months (8.6—NR)

Censored

Probability (95% CI) of continued response at 2 years, 49.5% (41.4—57.0)
Median (95% CI) follow-up, 23.0 months (22.8—23.1)

(A)

Number at risk

Figure 2. 

(B)

0 303 6 9 12 15 18 21 24 27

Months

0

20

40

60

80

100

Pr
og

re
ss

io
n-

fr
ee

 s
ur

vi
va

l,
 %

PR
CR
Total

Median (95% CI), 6.8 months (3.3—12.7)

Median (95% CI), 1.1 months (1.0—1.6)
Nonresponder

Median (95% CI), 2.8 months (2.1—3.0)

Median (95% CI), 27.3 months (24.0—NR)

136 0116 100 91 81 77 73 67 43 3
51 15 3 3 3 3 3 3 1 0
70 4 0
257 0135 103 94 84 80 76 70 44 3

CR
PR

Nonresponder
Total

Censored

Probability (95% CI) of progression-free survival at 2 years, 40.6% (34.0—47.2)
Median (95% CI) follow-up, 23.9 months (23.7—24.0)

Number at risk

(C)

CR

Median (95% CI), 27.3 months (16.2—45.6)

0

20

40

60

80

100

O
ve

ra
ll 

su
rv

iv
al

, 
%

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Months

136 135 128 120 116 112 109 105 88 62 47 40 30 22 17 12 8 3 0

51 46 34 25 16 12 10 8 6 5 4 3 3 0

70 42 28 17 14 12 11 11 9 5 4 3 2 1 1 1 0

257 223 190 162 146 136 130 124 103 72 55 46 35 23 18 13 8 3 0

CR

PR

Nonresponder

Total

Censored

Median (95% CI), 5.4 months (2.9—6.5)

Median (95% CI), 9.0 months (6.0—11.4)

Median (95% CI), 48.5 months (45.2—NR)

PR
Nonresponder

Total

Probability (95% CI) of overall survival at 2 years, 50.5% (44.1—56.5)
Median (95% CI) follow-up, 29.3 months (26.2‒30.4)

Number at risk

Median follow up: 40.3 months Median follow up: 23.9 months

JULIET TRANSCEND



The quest to cure more patients with R/R DLBCL

ZUMA-7
Axicabtagene ciloleucel 

BELINDA
Tisagenlecleucel

TRANSFORM
Lisocabtagene maraleucel 

High-risk DLBCL/B-cell 
lymphomas:
§ Refractory to first-line tx
§ Relapsed after first-line tx

CAR T-cell therapy Salvage therapy/
auto-transplant

Locke et al ASH Meeting 2021
 Abstract 2

Mandar et al ASH Meeting 2021
Abstract 91

Met endpoint Met endpoint



ZUMA-7: Axi-Cel vs SOC Study Schema

Locke et al    ASH 2021           Plenary Abstract 2

ZUMA-7 Study Schema and Endpoints: Axi-Cel Versus 
SOC as Second-Line Therapy in Patients With R/R LBCL 
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Phase III randomized trials in transplant eligible: EFS and PFS  
results

Median F/U: 24.9 months
Median age: 60 (20 – 74)
Enrolled (CAR-T) 92
Best ORR: 87%
Best CR: 74%
PFS: NR

Median F/U 47.2 months
Median age: 58 (21 – 80)
Enrolled (CAR-T): 180
Best ORR: 83%
Best CR: 65%
PFS: 14.7 months

TRANSFORM
Lisocabtagene maraleucel vs SOC

ZUMA-7
Axicabtagene Ciloleucel vs SOC

Abramson et al. Blood 2023; Locke et al. NEJM 2021



Patients with R/R DLBCL are cured with CAR-T
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In prespecified analyses, the geometric mean in-vivo 
maximal expansion estimates of tisagenlecleucel were 
similar between responders (6070 copies of the tisagen-
lecleucel transgene per µg of DNA; 256·8%; n=44) and 
non-responders (5450 copies of the tisagenlecleucel 
transgene per µg of DNA; 324·4%; n=63). Tisagen-
lecleucel cells underwent in-vivo expansion following 
infusion and showed persistence of the CAR transgene 

for up to 1370 days in responding patients and 1000 days 
in non-responding patients (appendix p 26).

The safety profile of tisagenlecleucel observed in this 
long-term follow-up analysis was largely consistent with 
previous reports.4 No new or unexpected safety signals 
were detected. The most common adverse events of any 
grade were cytokine release syndrome (66 [57%]), 
anaemia (55 [48%]), pyrexia (41 [36%]), decreased white 
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Figure 1: Kaplan–Meier outcome estimates
(A) Duration of response. (B) Progression-free survival. (C) Overall survival. NE=not estimable.
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FIG 2. Anti-CD19 chimeric antigen receptor (CAR) T cells generated long-term complete remissions (CRs). (A) Event-free survival (EFS) curves of
all 45 evaluable CAR T-cell treatments. For the three patients who received two CAR T-cell treatments, both treatments are included separately on
this plot. The median EFS was 55 months. (B) Overall survival (OS) of all 42 evaluable patients. For patients who received second CAR T-cell
treatments, the OS from the time of the second CAR T-cell infusion is shown. Median OS was not reached. (C) EFS curves of each CAR T-cell
treatment divided by malignancy type. The median EFS for patients with diffuse large B-cell lymphoma (DLBCL) or primary mediastinal B-cell
lymphoma (PMBCL) was 15 months. The median EFS for patients with low-grade lymphoma was 55 months, and the median EFS for patients with
chronic lymphocytic leukemia (CLL) was 40.5 months. No statistically significant differences were found when the EFS curves of each malignancy
type were compared. For patients 1, 3, and 4 who received two CAR T-cell treatments, both the first and second treatments are included. (D) OS
curves divided by malignancy type are shown. The median OS was not reached for any of the malignancy types. For patients who received two CAR
T-cell treatments, OS was calculated starting from the time of the second treatment. No statistically significant differences were found when the OS
curves of each malignancy type were compared. (E) EFS curves of each treatment cohort are shown. (continued on following page)
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ZUMA-7 Improved OS with CAR-T as second line therapy

n engl j med 389;2 nejm.org July 13, 2023 151

Axicabtagene Ciloleucel in Large B-Cell Lymphoma

axi-cel and 24.4% (95% CI, 17.2 to 32.2) with stan-
dard care. Median investigator-assessed event-free 
survival (distinct from the primary outcome of 
event-free survival according to central review8) 
was 10.8 months (95% CI, 5.0 to 25.5) with axi-cel 
and 2.3 months (95% CI, 1.7 to 3.1) with standard 
care, with an estimated 4-year event-free survival 
of 38.9% and 17.3%, respectively (hazard ratio, 
0.42; 95% CI, 0.33 to 0.55) (Fig. 2B).

Safety
The safety analysis set included 170 patients who 
had received axi-cel and 168 who had received 
standard care. All the patients reported at least 
one adverse event; cumulative adverse events of 
any grade and of grade 3 or higher and serious 
adverse events are shown in Table S6 and Table 
S7, respectively. In the safety analysis set, 74 pa-
tients in the axi-cel group and 91 patients in the 
standard-care group died since trial initiation 
(Table 1). Disease progression was the most com-
mon cause of death in both the axi-cel group (51 
patients) and the standard-care group (71 patients). 
A summary of all deaths that occurred since the 

publication of the results of the primary analysis 
of event-free survival8 is provided in Table S8.

Since the previous publication, no changes in 
cumulative treatment-related serious adverse events 
or treatment-related fatal adverse events occurred. 
Since the trial initiation, new or secondary can-
cers were reported in 11 patients (8 in the axi-cel 
group and 3 in the standard-care group, includ-
ing 1 patient with 2 new cancers) (Table S9). No 
cases of replication-competent retrovirus infec-
tion were reported.

Infections of any grade were reported in 76 
patients (44.7%) in the axi-cel group and in 53 
(31.5%) in the standard-care group; infections of 
grade 3 or higher were reported in 28 patients 
(16.5%) and in 20 (11.9%), respectively (Table S10).

B-cell aplasia (undetectable B cells) occurred 
in 62.3% of the patients at 3 months and in 
22.6% at 24 months after infusion in the patients 
in the axi-cel group who were evaluated for B-cell 
levels at these time points (Fig. 3 and Table S11). 
B-cell recovery was observed over time with wide 
interpatient variability. Median B-cell levels were at 
or below the lower limit of quantitation (0.017%) 

Figure 1. Overall Survival.

Shown are Kaplan–Meier estimates of overall survival among the patients who were randomly assigned to receive axicabtagene ciloleu-
cel (axi-cel) or standard care. At a median follow-up of 47.2 months, death was reported in 82 patients in the axi-cel group and in 95 pa-
tients in the standard-care group; the stratified two-sided P value was calculated by means of log-rank testing. Tick marks indicate data 
censoring. NE denotes not estimable, and NR not reached.
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ZUMA-1: 2-Year Follow-Up
Progression-Free Survival

� The 6-month plateau was largely maintained, with only 10 patients progressing beyond the 6-month follow-up

PFS, progression-free survival.
Neelapu SS, et al. ASH 2018. Abstract #2967.

16
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Neurologic events occurred in 102 patients 
(60%) who received axi-cel and in 33 (20%) who 
received standard care; neurologic events of 
grade 3 or higher occurred in 36 patients (21%) 
and 1 patient (1%), respectively. No deaths re-
lated to neurologic events occurred. In the axi-
cel group, glucocorticoids were used in 32% of 
the patients for the management of neurologic 
events. The median time to the onset of neuro-
logic events was 7 days in the axi-cel group and 
23 days in the standard-care group, and the 
median duration was 9 days and 23 days, respec-

tively. At the time of data cutoff, 2 patients had 
ongoing neurologic events; 1 patient who received 
axi-cel had grade 2 paresthesia and grade 1 
memory impairment, and 1 who received stan-
dard care had grade 1 paresthesia.

CAR T-Cell Levels
The median time to peak CAR T-cell levels was 
7 days (range, 2 to 233) after the axi-cel infusion 
(Table S10 and Fig. S5). The median peak CAR 
T-cell level was 25.84 cells per cubic millimeter, 
with CAR T cells remaining detectable in 12 of 

Figure 3. Overall Survival and Progression-free Survival.

Panel A shows the Kaplan–Meier estimate of overall survival, and Panel B the Kaplan–Meier estimate of progression-free survival as 
 assessed by the investigator. The 95% confidence intervals were not adjusted for multiplicity and should not be used for inference.  
NE denotes could not be estimated, and NR not reached.
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Median PFS 5.9 months Median PFS (axi-cel arm): 14.6 months

ZUMA-1 ZUMA-7

Median PFS: Not reached

ZUMA-12

Earlier use of CART may improve outcome



PFS OS

• Medians for PFS and OS were not reached in efficacy-evaluable patients
- Among patients who achieved a CR as best response, the 3-year PFS and OS rates were 84.4% 

(95% CI, 66.5-93.2) and 90.6% (95% CI, 73.6-96.9), respectively

ZUMA-12 Axi-Cel as Frontline Therapy for High Risk 
DLBCL: 3-year follow up



Impact of CAR-T infusion waiting times in DLBCL: 
CIBMTR analysis (> 1300 pts)

Locke et al ASH Meeting Asbtract 2022: 3345



Bispecific antibodies for LBCL



What have we learned about BiAbs in 
lymphomas?

• They can cause CRS (mostly during C1)
• Neurotoxicity is unusual
• Efficacy is dose dependent
• Step up dosing mitigates toxicity and may spare need for 

admission



CRS events occur early: Analysis of Glofitamab Phase 
2 Pivotal Cohort

26 
 

Figure S9. Cytokine Release Syndrome (CRS) Events by Cycle and Grade 

(ASTCT 2019 Criteria) for the Pivotal Cohort.5 

 

CRS was graded by investigators according to Lee 2014 criteria,6 and grade by American 

Society for Transplantation and Cellular Therapy (ASTCT) criteria was derived based on 

reported data.5   

C denotes cycle. 

  

Dickinson M al. N Eng J Med 2022.



Bispecific Abs: FDA approvals R/R LBCL

rituximab (IgG1-RTX), which competes with 7D8 for CD20 binding
[31]. To ensure that anti-tumour activity observed in this study could
be attributed to DuoBody-CD3xCD20 and not rituximab, Fc-mediated
effector functions of IgG1-RTX were silenced by introducing the FEA
mutations (IgG1-RTX-FEA). The presence of up to 10 mg/kg IgG1-
RTX-FEA did not reduce the potency of 0.05 mg/kg DuoBody-
CD3xCD20 in vivo (Fig. 4B). This provides a preclinical indication that
patients that still have rituximab in the circulation after failing to
respond to a rituximab-containing treatment regimen could still ben-
efit from treatment with DuoBody-CD3xCD20.

The therapeutic potential of DuoBody-CD3xCD20 was assessed in
HIS mice, using both an IV and a SC xenograft model [19]. In the IV
tumour model, representing the leukemic phase of B-cell malignan-
cies, mice were injected IV with Daudi cells and Ab treatment was
initiated 3 days later. Treatment with DuoBody-CD3xCD20, but not
the control bsAb-CD3xctrl, resulted in inhibition of tumour out-
growth (Fig. 4C). The more solid manifestation of Non-Hodgkin’s
lymphoma was mimicked by injecting HIS mice SC with Raji lym-
phoma cells and tumours were allowed to establish before Ab treat-
ment was initiated. DuoBody-CD3xCD20 induced a profound
inhibition of tumour growth at doses of 0.1 mg/kg and 1 mg/kg,
whereas bsAb-CD3xctrl did not show anti-tumour activity (Fig. 4D).
Interestingly, bsAb-ctrlxCD20 (but not bsAb-CD3xctrl) also induced
some anti-tumour activity in this model. In addition to evaluating the
anti-tumour activity of DuoBody-CD3xCD20, this HIS-model allowed
the opportunity to study depletion of normal human B cells from the
circulation. On day 4, 9 and 16, a significant decrease in circulating B
cells was observed after treatment with DuoBody-CD3xCD20 (0.1
and 1 mg/kg) and bsAb-ctrlxCD20 (p<0.05) compared to the PBS-

treated mice (Fig. 4E). In mice treated with 1 mg/kg DuoBody-
CD3xCD20, but not bsAb-ctrlxCD20, a transient upregulation of the
T-cell activation marker CD69 was observed in peripheral blood CD4+

and CD8+ T cells at day 4 (Fig. 4F, G).
In summary, DuoBody-CD3xCD20 induced anti-tumour activity in

vivo towards malignant B cells at SC sites as well as in the blood circu-
lation. This was accompanied by a transient T-cell activation and was
not hampered by the presence of circulating rituximab.

3.5. DuoBody-CD3xCD20 induced potent and long-lasting B-cell
depletion in cynomolgus monkeys after IV or SC administration

As part of the non-clinical safety studies, DuoBody-CD3xCD20 was
administered to cynomolgus monkeys, the selected toxicology spe-
cies for which antigen binding characteristics and in vitro pharmacol-
ogy of DuoBody-CD3xCD20 were comparable to humans (data not
shown). A single injection of DuoBody-CD3xCD20, administered IV or
SC, induced a dose-dependent depletion of B cells from peripheral
blood (Fig. 5A, C) and lymph nodes (Fig. 5B, D). B-cell depletion was
reversible at all dose levels, with time to recovery correlating with
the treatment dose. Efficiency of B-cell depletion was comparable
after SC and IV administration.

Analysis of DuoBody-CD3xCD20 levels in plasma demonstrated
different PK profiles for the IV and SC administration routes. Follow-
ing IV infusion, the peak plasma concentration (Cmax) was reached at
the end of the 30-min dosing period, to then decrease in a generally
bi-phasic manner (Fig. 5E). After SC dosing, Cmax was not reached
until approximately three days after dosing and the plasma levels
remained relatively steady up to seven days post dose. Thereafter,

Fig. 3. In vitro comparison of DuoBody-CD3xCD20 with other CD3xCD20 bsAb in clinical development. A-C: Isolated T cells were incubated with Ab and CD20-expressing Daudi cells
(E:T ratio 2:1). Percentages CD69-positive CD4+ (A) and CD8+ (B) cells and cytotoxic activity (C) were assessed by flow cytometry after 48 h. Each dot represents the EC50 value calcu-
lated from one experiment. Different T-cell donors were used for the individual experiments. Median EC50 values § interquartile range for each antibody are indicated. D. Cartoon of
DuoBody-CD3xCD20 and bsAb1-4. DuoBody-CD3xCD20,obtained by cFAE, is an IgG1 and contains the L234F, L235E, D265A Fc-silencing mutations; bsAb1, obtained by asymmetric
reengineering technology, has a common light chain, is an IgG4 with S228P hinge stabilization and E233P-F234V-L235A-G236del Fc-silencing mutations and mutations in one of
the Fc regions to purify bsAb (H435R, Y436F; indicated by star); bsAb2 is an XmAb (Fab-FcxFv-Fc) IgG1 with E233P-L234V-L235A-G236del-S267K Fc-silencing mutations, bsAb3 is a
knob-into-hole IgG1 with an N297G Fc-silencing mutation, bsAb4 is a Fab-Fab-FcxFab-Fc (2:1) knob-into-hole CrossMab IgG1 with L234A-L235A-P329G Fc-silencing mutations
(references for sequences of these bsAb are mentioned in the Mat & Meth section; formats are reviewed in [46]).
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Epcoritamab dose expansion | EHA 2022 | June 2022

EPCORE NHL-1: LBCL Expansion Cohort

Key inclusion criteria:
• R/R CD20+ mature 

B-cell neoplasm
• ECOG PS 0–2
• ≥2 prior lines of 

antineoplastic 
therapy, including 
≥1 anti-CD20 mAb

• FDG PET–avid 
and measurable 
disease by CT/MRI

• Prior CAR T allowed

LBCL Cohort 
N=157 

DLBCL, HGBCL, 
PMBCL, and 

FL Gr3B

• To ensure patient safety and better characterize CRS, inpatient 
monitoring was required at first full dose for 24 h in this part of the study

• Primary endpoint: ORR by independent review committee (IRC)
• Key secondary endpoints: DOR, TTR, PFS, OS, CR rate, and 

safety/tolerability

St
ep
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p 

do
si

ng
a

aStep-up dosing (priming 0.16 mg and intermediate 0.8 mg dosing before first full dose) and corticosteroid prophylaxis were used to mitigate CRS. bRadiographic disease evaluation was performed every 6 wk for the first 24 wk (6, 12, 18, and 
24 wk), then every 12 wk (36 and 48 wk), and every 6 mo thereafter. cMeasurable disease with CT or MRI scan with involvement of ≥2 lesions/nodes with a long axis >1.5 cm and short axis >1.0 cm (or 1 lesion/node with a long axis >2.0 cm 
and short axis ≥1.0 cm) and FDG PET scan that demonstrates positive lesion(s) compatible with CT-defined (or MRI-defined) anatomical tumor sites for FDG-avid lymphomas. ClinicalTrials.gov: NCT03625037. EudraCT: 2017-001748-36.

Epcoritamab SC 
RP2D 48 mg

QW C1–3, 
Q2W C4–9, 
Q4W C10+

Treatment until 
PDb,c or 

unacceptable 
toxicity

Dose expansion data cutoff: January 31, 2022
Median follow-up: 10.7 mo

B-NHL: 
9 No DLTs
9 MTD not 

reached
9 RP2D 

identified
9 Manageable 

safety profile
9 Encouraging 

antitumor 
activity

Dose escalation

Glofitamab
FDA approved June 2023

Epcoritamab
FDA approved May 2023



Epcoritamab for R/R DLBCL: Phase 2 pivotal study

N= 157 pts
Unlimited treatment (SC)
Median lines: 3 (2-11)
Primary refractory: 61% 
Prior CAR-T: 38.9%
Prior auto HCT: 20%

Median f/u: 10.7 months
ORR= 63%
CR= 39%
PFS in CR pts at EOT: Not reached
Median PFS= 4.4 months. Not reached in MRD-
CRS all (G>3)= 49.7% (2.5%) Mainly during C1

Thieblemont at Al. EHA Congress 2022; Thieblemont et Al. J Clin Oncol 2022

Baseline Characteristics

Results

Clinically meaningful improvements were reported in the
Functional Assessment of Cancer Therapy-Lymphoma scores
(ie, lymphoma subscale, trial outcome index, Functional As-
sessment of Cancer Therapy-General total score, and Func-
tional Assessment of Cancer Therapy-Lymphoma total score)
and the EuroQol-5 Dimensions-3 Levels health utility score and
EuroQol visual analog scale from day 1 of cycle 1 to day 1 of
cycle 9 (Data Supplement).

DISCUSSION

Subcutaneous epcoritamab achieved rapid, deep, and
durable responses, including CRs and MRD negativity, in
this cohort of patients with challenging-to-treat and highly
refractory LBCL. Overall response and CR rates were
63.1% (95% CI, 55.0 to 70.6) and 38.9% (95% CI, 31.2 to

46.9), respectively. Responses were primarily observed
early, by either the first or the second response assess-
ment (scheduled at weeks 6 and 12). Among complete
responders, mDOR was not reached at the time of
analysis. Median PFS was not reached in complete re-
sponders, and median OS was not reached at the time of
analysis. As of the data cutoff date, 32.5% of patients
continued to receive study treatment and 56.1% con-
tinued into the follow-up period. This cohort represents a
heavily pretreated, heterogeneous patient population. Pa-
tients had a median of three prior lines of therapy at a
median of 19 months from diagnosis: 61.1% had primary
refractory disease, 28.8% with DLBCL had transformed
DLBCL, and 38.9% had received prior CAR T-cell therapy,
75.4% of whom were refractory to CAR T-cell therapy. The
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FIG 1. Efficacy results (per IRC; Lugano criteria) with epcoritamab in patients with LBCL. (A) shows best percentage change in sum-of-product perpendicular
diameters of target lesions for patients with LBCL. Asterisks represent patients with prior exposure to CART-cell therapy. (B) shows the Kaplan-Meier curve for DOR.
Results were similar in the DLBCL population (data not shown). (C) shows the Kaplan-Meier plot of PFS. A PFS ad hoc analysis using the Mantel-Byar approach
showed a hazard ratio (95% CI) for patients with CR versus nonresponders of 0.11 (0.04 to 0.25) and a hazard ratio (95% CI) for patients with PR versus
nonresponders of 0.47 (0.26 to 0.86). Thirty-six patients had disease progression (n5 28) or died (n5 8) within the first 6 weeks of treatment. Data cutoff: January
31, 2022. CAR, chimeric antigen receptor; CR, complete response; DLBCL, diffuse large B-cell lymphoma; DOR, duration of response; IRC, independent review
committee; LBCL, large B-cell lymphoma; PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.
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Clinically meaningful improvements were reported in the
Functional Assessment of Cancer Therapy-Lymphoma scores
(ie, lymphoma subscale, trial outcome index, Functional As-
sessment of Cancer Therapy-General total score, and Func-
tional Assessment of Cancer Therapy-Lymphoma total score)
and the EuroQol-5 Dimensions-3 Levels health utility score and
EuroQol visual analog scale from day 1 of cycle 1 to day 1 of
cycle 9 (Data Supplement).

DISCUSSION

Subcutaneous epcoritamab achieved rapid, deep, and
durable responses, including CRs and MRD negativity, in
this cohort of patients with challenging-to-treat and highly
refractory LBCL. Overall response and CR rates were
63.1% (95% CI, 55.0 to 70.6) and 38.9% (95% CI, 31.2 to

46.9), respectively. Responses were primarily observed
early, by either the first or the second response assess-
ment (scheduled at weeks 6 and 12). Among complete
responders, mDOR was not reached at the time of
analysis. Median PFS was not reached in complete re-
sponders, and median OS was not reached at the time of
analysis. As of the data cutoff date, 32.5% of patients
continued to receive study treatment and 56.1% con-
tinued into the follow-up period. This cohort represents a
heavily pretreated, heterogeneous patient population. Pa-
tients had a median of three prior lines of therapy at a
median of 19 months from diagnosis: 61.1% had primary
refractory disease, 28.8% with DLBCL had transformed
DLBCL, and 38.9% had received prior CAR T-cell therapy,
75.4% of whom were refractory to CAR T-cell therapy. The
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FIG 1. Efficacy results (per IRC; Lugano criteria) with epcoritamab in patients with LBCL. (A) shows best percentage change in sum-of-product perpendicular
diameters of target lesions for patients with LBCL. Asterisks represent patients with prior exposure to CART-cell therapy. (B) shows the Kaplan-Meier curve for DOR.
Results were similar in the DLBCL population (data not shown). (C) shows the Kaplan-Meier plot of PFS. A PFS ad hoc analysis using the Mantel-Byar approach
showed a hazard ratio (95% CI) for patients with CR versus nonresponders of 0.11 (0.04 to 0.25) and a hazard ratio (95% CI) for patients with PR versus
nonresponders of 0.47 (0.26 to 0.86). Thirty-six patients had disease progression (n5 28) or died (n5 8) within the first 6 weeks of treatment. Data cutoff: January
31, 2022. CAR, chimeric antigen receptor; CR, complete response; DLBCL, diffuse large B-cell lymphoma; DOR, duration of response; IRC, independent review
committee; LBCL, large B-cell lymphoma; PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.
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Median PFS: 4.4 months



Glofitamab for RR Large B-cell Lymphoma (3L): Phase 2 
Pivotal Results

N= 155 pts
Time limited therapy (12 cycles IV with pretreatment 
obinutuzumab)
Median lines: 3 (2-7)
Primary refractory: 58% 
Prior CAR-T: 33%
Prior auto HCT: 18%

Median f/u: 12.6 months
ORR= 52%
CR= 39%
PFS in CR pts at EOT: Not reached
Median PFS= 4.9 months
CRS all (G>3)= 63% (4%) Mainly during C1

n engl j med 387;24 nejm.org December 15, 2022 2227

Glofitamab for Relapsed or Refr actory DLBCL

S6); these data included five deaths related to 
coronavirus disease 2019 (Covid-19). (Corre-
sponding data for the pivotal cohort are shown 
in Fig. S7.) At the data-cutoff date, 87% of pa-
tients with a complete response (53 of 61) were 
alive, and 74% of the patients with an objective 
response (59 of 80) were alive.

In the supporting cohort, in which we ex-
plored the long-term outcomes in patients with 
a complete response, 35% of the patients (35 of 
101) had a complete response. In this cohort, the 
median duration of complete response was 34.2 
months (95% CI, 17.9 to not reached), with two 
relapses and two deaths occurring after 17 months 
(Fig. 2).

Safety
Adverse events leading to the discontinuation of 
treatment were uncommon, occurring in 14 of 
154 patients (9%) (Table 3). Five patients (3%) 
had a glofitamab-related adverse event leading 
to treatment discontinuation (gastrointestinal 
hemorrhage in 1 patient, myelitis in 1, cytokine 
release syndrome in 1, and neutropenia in 2). 
Grade 3 or higher adverse events occurred in 
62% of the patients. Grade 5 (fatal) adverse 
events (not including progressive disease) oc-
curred in 8 patients (5%; Covid-19–related pneu-
monia or Covid-19 in 5, sepsis in 2, and delirium 
in 1) (Table 3). Patient narratives for the sepsis 
and delirium events are provided in the Supple-
mentary Appendix; no deaths were considered 
by the investigators to be related to glofitamab 
therapy. The most common grade 3 or 4 adverse 
event was neutropenia (in 27% of the patients); 

this event did not lead to treatment discontinu-
ation in most cases (Table 3 and Tables S4 and 
S5). (Corresponding data for the pivotal cohort 
are shown in Tables S6, S7, and S8.)

Figure 2. Kaplan–Meier Plots of Complete Response 
and Progression-free Survival.

Complete response was determined by an independent 
review committee, both in the main analysis cohort 
(Panel A) and the supporting cohort (Panel C). The 
supporting cohort, which included patients who met 
the same inclusion and exclusion criteria as those in 
the main analysis cohort, included patients who had 
been treated in earlier cohorts with glofitamab doses 
of 10 mg or higher but lower than the phase 2 dose. 
Late events in the supporting cohort were progressive 
disease at 17.9 months, progressive disease at 22.1 
months (patient received retreatment with glofitamab 
and was in remission as of the 24-month follow-up 
 visit), death from unknown cause at 24.7 months, and 
death from acute myeloid leukemia at 34.2 months. In 
all panels, tick marks indicate censored data.
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Baseline Characteristics

Median PFS 4.9 months

Results

Dickinson M et Al. N Eng J Med 2022.



ZUMA-1 TRANSCEND JULIET EPCORE GO

Product Axi-Cel Liso-Cel Tisa-Cel Epcoritamab Glofitamab

Median F/U 60 months 24 months 40.3 months 10.7 months 12.6 months
ORR 83% 75% 52% 63.1% 52%

CR 54% 53% 40% 38.9% 39%

PFS 5.9 months 6.8 months 2.9 months 4.4 months 4.9 months

OS 25.8 months 27.3 months 11.1 months NR 8.9 months

Efficacy of FDA approved CAR-T and BiAbs in 
R/R LBCL

Neelapu et Al. Blood 2023, Abramson et Al. Blood 2023, Schuster et Al. Lancet Oncology 2021, Thieblemont at Al. 
J Clin Oncol 2022, Dickinson M et Al. N Eng J Med 2022.



Combination of BiAbs seems to increase efficacy
Mosunetuzumab - Polatuzumab Glofitamab - Polatuzumab

Presented at the 2023 American Society of Hematology Annual Meeting │ December 9–12, 2023

Cytokine release syndrome
• CRS was mostly Grade 1–2; time of onset was predictable, and the majority of

events occurred during C1 and were well managed (Table 4 and Figure 6).
• Tocilizumab was the most common CRS management strategy (n=18); intensive

care unit admission rates were low (n=2).

Overall safety
• The safety profile was consistent with that of the individual drugs (Table 3).
• Grade 5 (fatal) adverse events (AEs) included COVID-19 (n=3), COVID-19

pneumonia (n=2), general deterioration (n=1), CRS (n=1), and second
malignancies (n=2).

• Glofitamab-related AEs potentially consistent with immune effector cell-associated
neurotoxicity syndrome (ICANS) occurred in four patients and were all Grade 1–2.

• Glofit-Pola demonstrated high response rates and durable responses in heavily pre-
treated patients, the majority of whom were refractory to their last prior therapy,
across all histologies, and in those with prior CAR T-cell therapy.

• Very high activity was seen in patients with HGBCL (ORR: 73.0%, CR rate: 56.8%).
• The safety profile was manageable and consistent with that of the individual drugs.
• CRS was mostly Grade 1–2 and the rates of AEs potentially consistent with ICANS

were low.

Conclusions

Efficacy
• The overall investigator (INV)-assessed objective response rate (ORR) was

80.2% and CR rate was 59.5% (Table 2). In patients with HGBCL (n=37), ORR
was 73.0% and CR rate was 56.8% (Figure 2).

• Median follow-up was 20.4 months (95% confidence interval [CI]: 17.5–23.2).

• In 72 patients with a CR, and median CR follow-up of 16.6 months (range: 0–41),
median duration of CR (DoCR) was 28.6 months (95% CI: 21.9–not estimable
[NE]) for all histologies, 21.9 months (95% CI: 10.1–NE) for DLBCL, and
NE for HGBCL.

• The estimated 12- and 18-month DoCR was 72.9% and 65.1%, respectively
(Figure 3).

Table 2. Best overall response (INV assessment).

*121/125 efficacy-evaluable population: patients who had been on the study long enough to have at
least one response assessment. †Missing or not done.

Methods
• Patients with R/R DLBCL and ≥1 prior therapy received 1000mg obinutuzumab

pre-treatment (Gpt) 7 days prior to the first glofitamab dose (Figure 1).
• Polatuzumab vedotin 1.8mg/kg was given on Cycle (C) 1 Day (D) 2 and D1 of

C2–6 (21-day cycles).
• Intravenous glofitamab was administered with step-up dosing (SUD) during C1

(D8, 2.5mg; D15, 10mg) followed by the target dose (30mg) on D1 of C2–12
(21-day cycles).

• The primary endpoint was to establish the recommended Phase II dose of
glofitamab when combined with polatuzumab vedotin (identified as 30mg from
Part I of the study).

Baseline characteristics
• At the clinical cut-off date (CCOD; September 4, 2023), 125 patients had received

≥1 dose of study drug.
• Most patients had received ≥2 prior lines of therapy and were highly refractory

(Table 1).

Figure 1. Glofit-Pola administration in R/R DLBCL.

*Patients received obinutuzumab 1000mg on D1 of the first 21-day cycle to mitigate risk of CRS. †Mandatory
24-hour hospitalization for first glofitamab infusion. ‡Patients with CR, PR, or SD were followed until disease
progression; those with PD had an end of study visit then were followed for survival.
CR, complete response; CRS, cytokine release syndrome; PD, progressive disease; PR, partial response;
SD, stable disease.

• Glofitamab is a CD20xCD3 bispecific antibody that engages and redirects T cells to
eliminate B cells.1

• Glofitamab monotherapy recently received FDA and EMA approval for the
treatment of relapsed/refractory (R/R) diffuse large B-cell lymphoma (DLBCL), after
≥2 prior lines of therapy.2,3

• Polatuzumab vedotin is a CD79b-targeted antibody-drug conjugate that has a
complementary mode of action to glofitamab, with limited toxicity overlap.4

• In this open-label, multicenter Phase Ib/II study (NCT03533283),5 after a median
follow-up of 3.2 months, glofitamab plus polatuzumab vedotin (Glofit-Pola)
demonstrated durable responses and a manageable safety profile in patients
with R/R DLBCL.6

• Here, we present updated results with a median follow-up of 20.4 months in
patients with R/R DLBCL, and subgroup analyses on patients with high-grade B-
cell lymphoma (HGBCL), and prior chimeric antigen receptor (CAR) T-cell therapy.

Glofitamab plus Polatuzumab Vedotin
Continues to Demonstrate Frequent
and Durable Responses and Has a
Manageable Safety Profile in Patients
with ≥2L Relapsed/Refractory DLBCL,
Including HGBCL, and in Patients with
Prior CAR T-Cell Therapy: Updated
Results from a Phase Ib/II Study

P4460
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Disclosures

Table 1. Baseline patient and disease characteristics.

n (%) All
patients
(n=121)*

Prior
CAR-T
(n=27)

DLBCL
NOS

(n=56)

HGBCL
(n=37)

trFL
(n=26)

PMBCL
(n=2)

Objective response 97 (80.2) 21 (77.8) 48 (85.7) 27 (73.0) 20 (76.9) 2 (100)
Complete response 72 (59.5) 13 (48.1) 35 (62.5) 21 (56.8) 14 (53.8) 2 (100)
Partial response 25 (20.7) 8 (29.6) 13 (23.2) 6 (16.2) 6 (23.1) 0

Stable disease 5 (4.1) 1 (3.7) 1 (1.8) 2 (5.4) 2 (7.7) 0
Progressive disease 16 (13.2) 4 (14.8) 6 (10.7) 7 (18.9) 3 (11.5) 0
Not determined† 3 (2.5) 1 (3.7) 1 (1.8) 1 (2.7) 1 (3.8) 0

Figure 3. DoCR.

n (%) of patients with ≥1 AE N=125

Any AE 124 (99.2)
Grade 3–4 AEs 75 (60.0)
Grade 5 AEs 9 (7.2)
Serious AEs 75 (60.0)
AEs leading to treatment discontinuation 13 (10.4)

Glofitamab discontinuation 10 (8.0)
Polatuzumab vedotin discontinuation 8 (6.4)

n (%) unless stated N=125
Median age (range), years 67 (23–84)
Male 79 (63.2)
ECOG PS

0–1 118 (94.4)
2 7 (5.6)

Histology
DLBCL NOS 56 (44.8)
trFL 26 (20.8)
HGBCL 41 (32.8)
PMBCL 2 (1.6)

IPI score
0/1 23 (18.4)
2/3 68 (54.4)
4/5 34 (27.2)

n (%) unless stated N=125
Ann Arbor stage

I/II 29 (23.2)
III/IV 96 (76.8)

Bulky disease
>6cm 52 (41.6)
>10cm 19 (15.2)

Median prior lines of therapy
(range) 2 (1–7)

Number of prior lines of
therapy

1 50 (40.0)
≥2 75 (60.0)

Prior CAR T-cell therapy 28 (22.4)
Refractory to any prior therapy 100 (80.0)
Refractory to last prior therapy 90 (72.0)

C1 C2‒6 C7‒12

D1: 1000mg Gpt*

D1: 30mgD1: 10/30mg

21-day cycles

D15: 10mg

D8: 2.5mg†

Glofitamab SUD schedule

Follow-up
after C12 ‡

D1: Pola 1.8mg/kg
D2: Pola 1.8mg/kg

Figure 2. Best overall response by histology (INV assessment).

Progression-free survival and overall survival
• With a median follow-up of 20.4 months, median progression-free survival (PFS)

was 10.4 months (95% CI: 7.0–23.5) (Figure 4).
• The 12-month PFS rate was 47.4% (95% CI: 37.9–57.0).
•  (Figure 4).

Table 3. Safety summary.

Figure 6. CRS by cycle and grade.*

Figure 4. PFS in all patients.

• Median PFS by histology was 10.4 months (95% CI: 7.7–25.7) for DLBCL,
9.9 months (95% CI: 3.4–NE) for HGBCL, and 9.6 months (95% CI: 5.1–NE)
for trFL (Figure 5).

• Median overall survival (OS) follow-up was 21.6 months; OS data remained
immature at the CCOD.

Figure 5. PFS by histology.

n=122*

CRS, n (%)
Any grade 56 (45.9)
Grade 1 36 (29.5)
Grade 2 19 (15.6)
Grade 5† 1 (0.8)
Serious AE (any grade) 37 (30.3)

Median time to CRS onset after glofitamab
dose, hours (range)

2.5mg 16.2 (5.4–42.1)
10mg 35.9 (8.9–129.5)
30mg 36.2 (18.5–55.9)

Table 4. CRS summary.*

Summary

High avidity binding
to CD20 on B cells

CD3 T-cell
engagement

Silent Fc region
extends half-life and

reduces toxicity

Glofitamab: a CD20xCD3
T-cell engaging

bispecific antibody
We report extended

follow-up from a Phase Ib/II
study of Glofit-Pola in

patients with R/R DLBCL,
including HGBCL, or prior

CAR T-cell therapy

Glofit-Pola continued to
demonstrate durable
responses in heavily

pre-treated patients, across
all histologies, particularly in
patients with HGBCL, and

those with prior
CAR T-cell therapy

Safety of Glofit-Pola was
manageable and consistent

with the individual drugs, with
mainly low-grade CRS and low

rates and low-grade
neurological AEs potentially

consistent with ICANS

*122/125 patients who received ≥1 dose of glofitamab.
†Patient (aged 73, with advanced HGBCL and multiple CRS risk factors) developed Grade 3 CRS (with a background of
urosepsis and herpetic stomatitis) and declined further intensive management for CRS, resulting in fatal outcome.
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Key Immune-Related Toxicities: CAR-T and BiAbs

ZUMA-1 TRANSCEND JULIET EPCORE GO

Product Axi-Cel Liso-Cel Tisa-Cel Epcoritamab Glofitamab

CRS (all grades) 93% 39% 58% 47.9% 63%
CRS  > 3 13% 1% 22% 2.5% 4%

ICANS (all grades) 64% 23% 21% 6.4% 8%

ICANS > 3 28% 10% 12% 0.6% 3%

Neelapu et Al. Blood 2023, Abramson et Al. Blood 2023, Schuster et Al. Lancet Oncology 2021, Thieblemont at Al. 
J Clin Oncol 2022, Dickinson M et Al. N Eng J Med 2022.



Sequencing: CAR-T or BiAbs



BiAbs are very effective post CAR-T relapse

Glofitamab Epcoritamab Odronextamab

N Pts: 51 (33%) 
ORR: NR
CR: 32%

N pts: 61(38.9%)
ORR: 54.1%
CR: 34.4%

N pts: 41 (~33%)
ORR: 48%
CR: 30%

Dickinson M et Al. N Eng J Med 2022. Thieblemont C at Al. J Clin Oncol 2022, Crombie J at Al. ASH Meeting 2023



CAR-T is also active post BiAbs progression

Multicenter study (Europe)
N= 47 pts. 
Median lines 2 (prior to BiAbs)
CART: Axi-cel (47%), tisa-cel (43%), liso-cel 
(11%)
ORR: 83%
CR: 43%
Response independent to prior BiAbs 
response
PFS= 6.6 months

Iacoboni  G at Al. ASH Meeting Abstracts 2023
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Bispecific AbCAR-T

• Curative: Long-term efficacy 
data (ZUMA-1: 5-years)

• OS benefit over SOC (ZUMA-
7, TRANSFORM)

• One time treatment

• RWE confirms efficacy
• Higher frequency/severity 

CRS/ICANS
• Logistics (distance, caregiver)
• Manufacturing time/failure
• Other toxicities (cytopenias, 

infections)

• “Off the shelf”
• Similar efficacy
• Lower risk/severity 

CRS/ICANS
• Combination seem more 

feasible and effective (mosun-
pola)

• Curative? Unclear
• No RWE data (yet)
• Repetitive dosing and indefinite 

(Epcoritamab)
• Specialized training still 

required

Choosing CAR-T vs BiAbs


